Focal adhesion kinase mediates endothelin-induced cyclin D3 expression in rat cultured astrocytes.
Focal adhesion kinase (FAK), a non-receptor type tyrosine kinase, is involved in the G1/S phase cell cycle transition of astrocytes induced by endothelin-1 (ET-1). In this study, the roles of FAK in the expression of cyclin D1 or D3, which are pivotal in G1/S phase transition, were examined in cultured astrocytes. Accompanied with increases in bromodeoxyuridine (BrdU) incorporation, ET-1 (100 nm) increased the numbers of cyclin D1- and D3-positive astrocytes. PD98059 (a MEK inhibitor) and PP-2 (a Src kinase inhibitor) inhibited ET-induced cyclin D1 expression and BrdU incorporation without affecting cyclin D3 expression. In contrast, cytochalasin D, lovastatin (a 3-hydroxy-3-methylglutaryl-CoA reductase inhibitor) and Y-27632 (a rho-kinase inhibitor) prevented both cyclin D3 expression and BrdU incorporation. FAK phosphorylation by ET-1 was inhibited by cytochalasin D, lovastatin and Y-27632, but not by PD98059 or PP-2. Transfection with wild-type FAK increased expression of cyclin D3 in astrocytes, while that of cyclin D1 was not affected. Dominant-negative FAK mutants prevented an ET-induced increase in cyclin D3 expression, but not D1. These results suggest that activation of FAK causes cyclin D3 expression in cultured astrocytes, which would underlie the FAK-mediated astrocytic G1/S phase transition by ET-1.